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ABSTRACT

This study aims to compare the effects of bupropion and venlafaxine on
glucose control of patients with depression and type 2 diabetes (T2D).

TThis randomized controlled trial was carried out in endocrinology clinic affiliated
to Babol University of Medical Sciences on adult patients with comorbid T2D and depression in two
groups. The first group (n=19) received venlafaxine 37.5-150 mg daily, while the second group (n=16)
was treated with bupropion 75-300 mg per day. The primary outcomes were the severity of depressive
symptoms and the glucose control profile. Depressive symptoms were assessed with the Beck depression
inventory (BDI). Data was analyzed in SPSS software, version 17 package. P<0.05 was considered as
statically significant.

[T A significant decrease in depressive symptoms for both groups was reported, but the difference
between the two groups was not statistically significant (P=0.342). Venlafaxine caused a significant
increase in HbA1lc from 7.64 to 8.03 (P=0.04), while bupropion caused a decrease in HbA1c from 7.35 to
7.23 (P=0.06). These changes were significantly different between the two groups (P=0.028).
[@TEIERY Venlafaxine can reduce depression, but it is not suggested as a proper drug for treating
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Extended Abstract times higher than that of those without diabetes. The prev-
alence of T2D is higher in low- and middle-income coun-
Introduction tries than high-income countries [1]. Multiple biological,
social, mental, and lifestyle factors have been reported to
epression is a common comorbidity in pa- be related to depression in diabetic patients [2], which can
tients with diabetes mellitus. A recent sys- warn specialists to apply different treatment approaches
tematic review and meta-analysis revealed to achieve better clinical outcomes and improve the qual-
the prevalence of depression in patients ity of life in diabetic patients with depression [3, 4]. Co-

with type 2 diabetes (T2D) as 19%, 1.76 morbidity of depression and diabetes can be associated
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with serious vascular complications, deteriorated adher-
ence to treatment, lower quality of life, more hospitaliza-
tion, higher health expenditure, and increased mortality
[5, 6]. A variety of pharmacological and/or psychological
interventions have been recommended for the treatment
of depression in diabetic patients; however, given the
interference of some antidepressants with glucose me-
tabolism, the impact, tolerability, safety, and side effects
of different interventions should be evaluated in various
populations [4, 7].

Considering undesirable side effects, especially on the
glycemic profile, a few antidepressant medications have
been proposed for treatment of depression in patients
with diabetes [7]. Bupropion, as a norepinephrine and
dopamine reuptake inhibitor, is one of the effective anti-
depressants in patients with diabetes [8-10]. Venlafaxine,
as a mixed serotonin-norepinephrine reuptake inhibitor,
is another antidepressant that binds and blocks both the
serotonin and norepinephrine transporters. Although this
drug has been introduced as one of the most effective
treatments in patients with depression [11], the findings
of a study examining the efficacy and safety of venla-
faxine in patients with comorbid depression and diabetes
were not conclusive [7]. A meta-analysis that compared
21 antidepressants for the acute treatment of adults with
major depressive disorder reported the odds ratio for ef-
ficacy (1.78; 95% CI:1.61-1.96) and acceptability (1.04;
0.95-1.15) of venlafaxine, and for efficacy (1.58, 95%
CI:1.35-1.86) and acceptability (0.96, 95% CI: 0.81—
1.14) of bupropion [12]. Since limited clinical trials com-
pared the therapeutic impact and unwanted side effects
of bupropion and venlafaxine in patients with depression
and T2D, this study aims to compare them.

Materials and Method
Trial design and participants

This randomized controlled clinical trial was carried out on
adult patients with T2D referred to the endocrinology clinic
of a government hospital in Babol, north of Iran. Among
these patients, those with depression (depressive spectrum)
diagnosed by a psychiatrist were selected by a convenience
sampling. Inclusion criteria were age 18 years and above,
having T2D confirmed by an endocrinologist, and having
depression based on a clinical interview. Exclusion criteria
were pregnancy or breastfeeding, migrating during the study,
and having uncontrolled cardiovascular or ocular diseases.
Considering a test power of 0.80, 95% confidence level, and
0.5 unit of difference in HbAlc between two groups after
treatment protocol, and taking into account a drop-out rate
of 20% at the end of 12-week follow-up period, the sam-
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ple size was 20 in each group (Total= 40). The participants
were allocated randomly into two groups: intervention group
(Venlafaxine) and control group (Bupropione) using a ran-
dom number table. The flowchart of sampling process is il-
lustrated in Figure 1.

Interventions

The first group received 37.5-150 mg venlafaxine
(Abidi Pharmacutical Company, Iran) daily, while the
second group was treated with 75-300 mg bupropion
(Abidi Pharmacutical Company, Iran) daily. Both groups
received the tablet forms of venlafaxine and bupropion. In
the first group, first 37.5 mg (one tablet) venlafaxine was
administered daily, which was gradually increased up to
150 mg/day, depending on the patient’s response (allevia-
tion of depressive symptoms) while the patient was visit-
ed for follow-up (every four weeks). In the second group,
bupropion was initiated with 75 mg (one tablet) per day,
and increased up to 300 mg/day based on the patient’s
clinical response to the prescribed drug regimen. Both
groups were under treatment for 12 weeks. The appear-
ance of bupropion and venlafaxine drug in two groups
were similar to each other (white round tablets). The pa-
tients did not know which of the two drugs they were re-
ceiving; however, the clinician was aware of the type of
treatment. Also, to examine the laboratory findings (blood
glucose control and lipid profile), the laboratory staft did
not know the allocation. The patients were visited every
4 weeks for 3 months; in each visit, physical and labora-
tory examinations were performed again, and severity of
depressive symptoms were assessed. In addition, the oc-
currence of drug side effects was surveyed.

Measures

At first, after obtaining informed consent, baseline in-
formation including demographic characteristics (age,
gender, level of education, occupation, marital status,
living condition, and place of residence), duration of
diabetes, co-morbidities, and the used medications were
recorded. Assessment of height, weight, and body mass
index (BMI) was performed. The initial examination
was performed by a medical student. The presence of de-
pressive symptoms was assessed with the 21-item Beck
depression inventory (BDI), and persons who had these
symptoms were referred to the psychiatrist for clinical
interview. Laboratory tests were carried out to measure
fasting plasma glucose, two-hour postprandial blood
sugar (2hpp BS), HbA1C level, and serum lipid profile
(triglyceride, total cholesterol and low-density lipoprotein
cholesterol ). All these tests were carried out in a specified
laboratory at baseline and 12 weeks after.
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Figure 1. Flow diagram of sampling process

The primary outcomes were severity of depressive
symptoms (based on the BDI score, fasting blood sugar,
2hpp BS, and HbA1C). The secondary outcomes were se-
rum lipid profile (triglyceride, total cholesterol, and low-
density lipoprotein cholesterol), and self-reported adverse
reactions to the prescribed drugs. The research outcomes
were evaluated every four weeks.

Statistical analysis

Data was analyzed in SPSS software, version 17. Chi-
square, t-test, paired t-test, and analysis of covariance
(ANCOVA) were used for data analysis. Per-protocol
analysis was performed to compare the research out-
comes between two groups. P-value less than 0.05 was
considered as the significant level.

Results

A total of 35 patients with T2D and depression com-
pleted the study. Baseline information for the two study
groups are presented in Tables 1 and 2. The study groups
were not significantly different in terms of demographic
and clinical characteristics (P>0.05). Mean age in ven-
lafaxine and bupropion groups were 58.37+7.95 and
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Discontinued intervention (give reasons) (n=4);

due to long follow-up period

Analysis l
—

Analysed (n=16)

« Excluded from analysis give reasons) (n=0)
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53.56+9.97 years, respectively (P=0.12). Comparison of
the research outcomes between the two groups is present-
ed in Table 3.

There was a significant decrease in depressive symp-
toms in both venlafaxine and bupropion groups; however,
no statistically significant difference was found between
them (P=0.342). The mean BMI in the venlafaxine group
increased significantly (P=0.01), while the bupropion
group showed a slightly decrease (P=0.10). These chang-
es between the two groups was statistically significant
(P=0.003).

Fasting plasma glucose level in the venlafaxine group
before and after the intervention was 167.36 and 184.05
mg/dL, respectively (P=0.14), while these values in the
bupropion group were 160.75 and 159.50 mg/dL, re-
spectively (P=0.87). It means that venlafaxine, unlike
bupropion, increased fasting blood sugar, although these
changes were not statistically significant. Furthermore,
changes in fasting blood sugar between the two groups
did not show a statistically significant difference, either
(P=0.195).
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Table 1. Demographic and medical characteristics (qualitative variables) of patients

0,
Characteristics 12,8 p
Group Venlafaxine Bupropion
30-45 1(5.3) 3(18.8)
Age (y) 45-60 10(52.6) 9(56.3) 0.12
>60 8(42.1) 4(25.0)
Male 0 1(6.3)
Gender 0.26
Female 19(100.0) 15(93.8)
Urban 11(57.9) 8(50.0)
Place of residence 0.64
Rural 8(42.1) 8(50.0)
Up to diploma 18(94.7) 14(87.5)
Level of education 0.53
Diploma and higher 1(5.3) 2(12.5)
Housekeeper 19(100.0) 15(93.8)
Occupation 0.26
Others 0 1(6.3)
Married 15(78.9) 14(87.5)
Marital status 0.61
Divorced/ Widowed 4(21.1) 2(12.5)
Living with others 17(89.5) 16(100.0)
Living condition 0.18
Living alone 2(10.5) 0
1-10 8(42.1) 10(62.5)
Duration of diabetes (y) 0.22
>10 11(57.9) 6(37.5)
History of hospitalization ves 3A474) 5(31.3) 033
due to diabetes No 10(52.6) 11(68.8)
Oral drugs 12(63.2) 12(75.0)
Medications for .
treatment of diabetes =ui L= B2 0.68
Oral drugs + insulin 6(31.6) 3(18.8)
Current status of Controlled 7(36.8) 9(56.3) 05
blood glucose control Uncontrolled 12 (63.2) 7(43.8)
Current Psychosomatic Research

The 2hpp BS before and after the intervention in the
venlafaxine group was 252.00 and 250.73 mg/dL, re-
spectively. In the group received bupropion, these values
were 236.37 and 246.12 mg/dL, respectively. This shows
that venlafaxine caused a slight decrease and bupropion
caused an increase in 2hpp BS, these changes not statis-
tically significant. The difference in 2hpp BS between

the two groups was not statistically significant, either
(P=0.756).

Venlafaxine caused a significant increase in HbAlc
from 7.64 to 8.03 (P=0.04), and this value showed a de-
crease from 7.35 to 7.23 in the group received bupropion
(P=0.06). The difference in HbA1c level was also signifi-
cant between the two groups (P=0.028) (Figure 2)

Bayani MA, et al. Comparison of Glucose Control Profile in Patients With Depression and Type 2 Diabetes Receiving Bupropion or Venlafaxine. CPR. 2023; 1(3):316-331.



http://cpr.mazums.ac.ir/index.php?slc_lang=en&sid=1

Current Psychosomatic Research

Table 2. Medical characteristics (quantitative variables) of patients
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Characteristics Mean:SD
Group . q P
Venlafaxine (N=19) Bupropion (N=16)
Duration of diabetes 13.2747.99 11.34+6.85 0.45
BMI (kg/m2) 31.03+4.37 29.5615.21 0.37
Fasting plasma glucose (mg/dL) 167.36148.55 160.75%53.45 0.70
2hpp BS 252.00+£76.64 236.37476.61 0.55
HbAlc 7.64+1.37 7.35+1.72 0.57
Serum cholesterol (mg/dL) 144.80+33.39 136.31+45.22 0.17
Serum triglycerides (mg/dL) 218.63+166.00 178.75+104.54 0.41

The results showed that venlafaxine administration
changed the serum concentration of triglyceride (TG)
from 218.63 to 241.00 mg/dL (P=0.07), while bupropion
changed its level from 178.75 to 167.56 mg/dL (P=0.24).
The difference between the two groups was statistically
significant (P=0.017). In the serum levels of low-density
lipoprotein (LDL) cholesterol and total cholesterol, bu-
propion caused a slight decrease, while venlafaxine in-
creased them; however, the difference between pretest
and posttest levels and the difference between the two
groups were not statistically significant (P>0.05).

The most common side effects reported for the two
drugs, especially during the first weeks of treatment, were

Current Psychosomatic Research

anxiety, nausea, and headache in the bupropion group,
and nausea, insomnia, and loss of appetite in the venla-
faxine group.

Discussion

This study aimed to compare the therapeutic effects as
well as adverse side-effects of bupropion and venlafaxine
in patients with depression and T2D. The results showed
the significant effect of both venlafaxine and bupropion
on depressive symptoms. Although this effect was sig-
nificant in both groups, no statistically significant de-
crease was observed between the two groups. Since the
studies on comparing the effects of these two drugs are

Table 3. Comparison of the research outcomes between the study groups

P
Mean1SD
Characteristics (Paired t-test)  Ancoya
Before After Before After Venlafaxine Bupropion
Intervention Intervention Intervention Intervention Group Group
Severity of depressive 26.6814.16 19.0048.62 24.56+4.14 13.94:924 <0001  <0.001 0342
symptoms based on the BDI

e (prf‘;zi)g'”wse 167.36+48.55  184.05:7439  160.75¢5345  159.50+40.61  0.14 0.87 0.195
2hpp BS 252.00£76.64  250.73:t98.76  236.37+76.61  246.12t76.62  0.94 0.51 0.756
HbALc 7.64+1.37 8.03+1.92 7.35¢1.72 7.23+1.59 0.04 0.06 0.028
Total cholesterol (mg/dL)  144.68+3339  160.84+50.12 1633134522  150.25+46.69  0.15 0.16 0.116
Triglycerides (mg/dL) 218.63+166.00 241.00+167.43 178.75+104.54 167.56t76.42  0.07 0.24 0.017
LDL 98.15428.69  105.6843440  89.18+38.08  84.43+3503 0.1 0.45 0.092
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Figure 2. Comparison of changes in mean HbA1c between two groups after the intervention

very limited [13], it was difficult to compare the findings
of this research with their findings. A systematic review
study on the effect of different antidepressants in patients
with comorbid diabetes and depression demonstrated the
positive effect of SSRIs, agomelatine, and bupropion on
depressive symptoms in acute and maintenance phases
and also on glycemic control [14]. Another review study
suggested the SSRIs and bupropion as effective pharma-
cological interventions to improve depressive symptoms
and prevent the recurrence of depression in patients with
diabetes; furthermore, they showed the positive effect of
SSRIs and bupropion on glycemic control of these indi-
viduals [15]. Gagnon et al. compared the effects of five
antidepressants including citalopram, escitalopram, ami-
triptyline, venlafaxine, and trazodone on serum level of
HbA 1c in patients with diabetes, and reported better clini-
cal outcomes for venlafaxine, amitriptyline, escitalopram
and trazodone in comparison with citalopram [7].

In this study, glycemic profile showed heterogeneous
changes following the drug interventions. Fasting plasma
glucose level decreased in the bupropion group, but this
change was not significant. In the venlafaxine group,
fasting plasma glucose increased after the drug interven-
tion, but the change was not significant, either. A signifi-
cant change was observed in both groups in HbAlc; it
decreased in the bupropion group, but increased in the
venlafaxine group. A recent systematic review and meta-
analysis of randomized controlled clinical trials for com-
parison of glycemic control following short-term (8-24
weeks) administration of different antidepressants in pa-
tients with T2D revealed the highest HbAlc reduction
after taking vortioxetine, escitalopram and agomelatine
[16]. In this review study, the clinical trials with admin-

M Befote
P After
Error bars:+/-1 SE

Bupropion
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istration of bupropion or venlafaxine were included in
the review; therefore, we could not compare our findings
with theirs. Several studies have reported SSRIs as effec-
tive drugs for glycemic control of patients with comorbid
T2D and depression [16, 17]; however, there are limited
clinical trials on the effect of bupropion and venlafaxine
on the glycemic control.

In our study, the change in serum lipid profile was dif-
ferent between the two study groups. serum cholesterol,
TG and LDL cholesterol decreased in the bupropion
group, but increased in the venlafaxine group. Several
studies have been conducted to investigate the effects
of different antidepressants on lipid biomarkers [18];
however, the studies on diabetic patients comparing the
antidepressant effects of bupropion and venlafaxine are
limited. Some pathophysiological pathways involved
in depression, such as hypothalamic-pituitary-adrenal
axis, change in circulating catecholamines and serum
cortisol, and subsequently lipid disorder might be the
reasons for the increase in lipid profile. Furthermore,
antidepressants and dietary regimens can affect lipid
biomarkers in these patients [13].

Another finding of this study was the effects of bupro-
pion and venlafaxine on BMI; the venlafaxine group
had a significant weight gain, but the bupropion group
showed a slightly decrease in BMI. Uguz et al. also re-
ported a significant weight gain following the adminis-
tration of venlafaxine [19]. Gill et al. also showed the
effect of bupropion on reducing weight [20]. Evidence
suggests the role of serotonin and histamine off-target
appetite-promoting pathways in adverse weight-gain ef-
fects of antidepressants [20].

Bayani MA, et al. Comparison of Glucose Control Profile in Patients With Depression and Type 2 Diabetes Receiving Bupropion or Venlafaxine. CPR. 2023; 1(3):316-331.
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To our knowledge, this is the first clinical study that
compares different clinical effects of venlafaxine and bu-
propion in patients with T2D and depression. However,
there were some limitations and disadvantages such as
non-completion of treatment course in some patients, not
considering the presence of simultaneous stressors that
can affect the patients” mood such as financial and family
problems, and not considering the dosage of medications
used to control diabetes (oral medication or insulin) dur-
ing the 12-week follow-up period. In addition, the study
scale was a self-report tool, which can affect the research
findings. Studies with large sample size and longer dura-
tion of follow-up, using structured interviews for evalua-
tion of depressive symptoms are recommended.

Conclusion

Although venlafaxine can reduce depression, it is not
suggested as a proper drug for treatment of depression in
people with T2D due to its adverse effects on glycemic
control, lipid profile and weight of the patients. However,
bupropion can be considered as a treatment choice for pa-
tients with comorbid T2D and depression, due to favor-
able effects on depressive symptoms, weight reduction,
glycemic control, and having low side effects,
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